Women treated for moderate/severe complications 23,765 (21,447-26,084) Women hospitalized for complications 13,332 (11,593-15,071) Complications per 1,000 women of reproductive age 3.49
cy, treating the complications of women who seek postabortion care or providing a safe, legal alternative to unsafe abortion. Until 2005, the Ethiopian penal code permitted abortion only to save the pregnant woman's life or to preserve her health from grave danger, and required diagnosis and certification by a medical practitioner, as well as confirmation by an obstetrician/gynecologist. In 2005, the penal code was amended to permit abortion under a much broader set of circumstances: in the case of rape, incest or fetal impairment; if pregnancy continuation or birth would endanger the health or life of the woman or fetus; if the woman has physical or mental disabilities; and if the woman is a minor who is physically or mentally unprepared for childbirth. 7 In most cases, a woman's statement is sufficient to establish the legal indication for, and allow her to obtain, the abortion. Although legal reform took place five years ago, social norms regarding abortion are just beginning to change, and the expansion of safe abortion services has progressed slowly. Because recent studies, both in and outside of Africa, suggest that legal reform is not enough to eliminate unsafe abortion, researchers and policymakers have emphasized the need to reduce abortion stigma, inform citizens of their rights and address inequities in abortion accessibility. 1, 2, 5, 7, 8 Unsafe abortion poses burdens not only for women and their families, but also for the country's health system. Unsafe abortion continues to be common in Africa, despite global efforts to improve postabortion care and advance reproductive rights, rising contraceptive use and a continentwide trend toward easing abortion restrictions. [1] [2] [3] Defined as a procedure for terminating an unwanted pregnancy that is performed by persons lacking the necessary skills or in an environment lacking minimal medical standards (or both), unsafe abortion remains a leading cause of maternal mortality and morbidity in Africa, accounting for an estimated 14% of maternal deaths. The World Health Organization (WHO) estimates that every year, nearly 5.5 million African women have an unsafe abortion; as many as 36,000 of these women die from the procedure, while millions more experience short-or long-term morbidity. 1 Ethiopia is a representative case. The second most populous country in Africa, Ethiopia is home to about 77 million people, most of whom live in rural areas. The country's maternal health statistics are grim: One in 27 women die from complications of pregnancy or childbirth, 4 the number of maternal deaths is fifth highest in the world 5 and the maternal mortality ratio, estimated to be 673 per 100,000 live births, is extremely high. 6 The extent to which unsafe abortion contributes to these maternal deaths is unknown.
A R T I C L E S

Caring for Women with Abortion Complications In Ethiopia:National Estimates and Future Implications
Death and disability from unsafe abortion can be prevented in three ways: by preventing unintended pregnan-and low-level facilities). Most of the facilities that are run by NGOs are hospitals and clinics.
The sampling universe was created by preparing lists of all facilities in the country that offer reproductive health services. Eligible facilities were those thought to have the potential to provide treatment for abortion complications or postabortion care, induced abortion services (as permitted by law), or labor and delivery services. Health posts, health stations, and medium-and low-level private clinics were excluded because they were expected to provide limited or no abortion services. Members of the study team then visited each region or city administration to validate and refine these lists.
The final sampling frame consisted of 898 facilities (Table  1) . A stratified, single-stage systematic random sample without replacement was selected to ensure adequate representation of each type of facility that could be providing abortion care and of each region of the country. Eligible facilities were stratified by region (11 strata) and facility type (three strata); the latter were sampled in different proportions according to the importance of the facility type in providing postabortion care and to the number of facilities of that type. Thus, within each region, we selected 100% of public, private and NGO hospitals, as well as all NGO facilities that provide reproductive health services; 30% of public health centers; and 40% of high-level private clinics.
Overall, 393 facilities were chosen for inclusion. Selected facilities were invited to participate by the research team in collaboration with Regional Health Bureau staff. Forty-nine facilities did not participate. In 20 cases, security concerns (e.g., regional instability) or other reasons related to physical inaccessibility precluded participation; 20 additional facilities did not provide abortion services and were unwilling to send a representative to attend the required training, and seven others were never located or were misidentified in the list. The remaining two facilities refused to participate. Facilities that did not participate were not replaced; thus, the final sample consisted of 344 facilities, a participation rate of 88%. However, no abortion cases were documented in 36 participating facilities during data collection.
While the Ethiopian government has begun to make safe, legal abortion available throughout the country, it has struggled with the burden of caring for women with complications of unsafe abortions. Postabortion care services have improved, 9-11 but deaths and suffering from unsafe abortion continue to occur, even though they are preventable with the appropriate information, education, training, technology and political commitment. Treating the complications of unsafe abortion often requires surgery, expensive drugs and supplies, and prolonged hospital stays, [12] [13] [14] [15] [16] and the cost of treating a septic abortion is estimated to be four times that of an assisted delivery. 12 In some developing countries, treating complications of unsafe abortion consumes up to 60% of the total annual budget for gynecologic care. 14 According to one estimate, the annual cost of treating abortion complications in Ethiopiaincluding expenditures incurred by either women or the health system-was almost US$8 million in 2000. 17 The penal code changes in Ethiopia provide a unique opportunity to document the extent and consequences of unsafe abortion; such research provides a baseline from which future changes in morbidity can be assessed. The objective of this research was to estimate the demand for postabortion care and describe morbidity from complications of unsafe abortion and miscarriage in Ethiopia in 2008, as well as to examine the severity of postabortion cases treated in a nationally representative sample of hospitals and other health facilities. This research is the first nationwide study on abortion-related morbidity in Ethiopia.
METHODS
The analysis described here was part of a larger project to assess the incidence, severity and consequences of safe and unsafe abortion in Ethiopia. Only the methods and procedures relevant to the estimation of unsafe abortion and spontaneous abortion (miscarriage), or the treatment of women with abortion complications, are described below. A complete description of methods and results pertaining to the estimation of the incidence of induced abortion is provided in the article by Singh et al. in this issue. 18 
Sampling and Weighting
The sampling frame consisted of public, private and nongovernmental organization (NGO) providers of maternal health services. A national sample of health facilities was selected from Ethiopia's 11 administrative areas-nine regions and two city administrations (one of which is the capital city of Addis Ababa). Although the government is the primary provider of health care, the number of privatesector providers has been increasing rapidly, particularly for abortion care. A small but growing number of NGOs also provide abortion-related care.
Public-sector facilities include referral hospitals, zonal and district hospitals, and health centers with satellite health posts and stations. Private-sector facilities can be categorized as hospitals, special clinics (such as maternal and child health centers) or private clinics (high-, medium- Weights were calculated for each stratum on the basis of the sample fraction and the level of nonresponse; the data were adjusted for strata that contained few eligible or participating facilities. For eight of the 33 combinations of region and facility type, the number of participating facilities was not large enough to represent the facility type in that area. In these cases, the facilities were regrouped with others of the same type and from similar regions, and the weights recalculated. This resulted in 21 strata used for the analysis. Sampled facilities that did not provide abortion care during the study period (but did so at other times) were included in the analysis.
Data Collection
Data for this study were collected in two related but separate surveys. First, prospective abortion-related morbidity data were obtained on the symptoms and clinical management of all women who presented for abortion care in the sampled health facilities during the 28-day study period. Second, at each facility, a respondent knowledgeable about maternity or abortion care completed a Health Facilities Survey questionnaire concerning the facility's services and caseload. All data collection occurred between November 2007 and March 2008.
•Prospective morbidity data collection. Our analysis was based in part on the prospective morbidity methodology, a technique originally used to determine whether abortion complications were likely related to an unsafe abortion or to a miscarriage. The methodology, which was developed by a WHO task force, has been adapted and used to measure the severity of abortion-related complications in countries as diverse as South Africa, Cambodia and Kenya. 8, [19] [20] [21] [22] [23] For this study, we reviewed data collection instruments from Kenya and Cambodia and revised them on the basis of input obtained from a panel of experts and investigators.
The resulting instruments were pilot tested and then further revised.
A provider (gynecologist, physician, midwife or health officer) from each participating facility was trained to extract case information on abortion clients using the revised instrument. Each provider completed two days of training, including sessions on terminology, data collection practice, study components and objectives, confidentiality and ethical considerations.
During a period of 28 consecutive days, each provider used the standardized form to collect data on all women presenting to his or her facility with complications from an incomplete, missed, inevitable, complete or septic abortion before the 28th week of gestation.* Data collectors did not differentiate between complications resulting from un-
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*An incomplete abortion is one in which fetal or placental components remain in the uterus; it may be the result of a spontaneous abortion or complications from an induced abortion. In a missed abortion or an inevitable abortion,the fetus is no longer developing or viable;the former term is used if no bleeding or cramping is occurring,while the latter is used if the women presents with an open cervix and vaginal bleeding.In a complete abortion, all products of conception have been expelled.An induced or spontaneous abortion is considered septic if retained tissue has become infected. Totals na 100 †Client reported using modern contraceptives to prevent the pregnancy for which she was seeking postabortion care. ‡Includes 15 cases with missing values that were imputed to first trimester.Note:All numbers and percentages are unweighted and unless otherwise noted exclude missing responses. NGO=nongovernmental organization.na=not applicable.
safe abortions and those from miscarriages. Information was gathered on demographic characteristics, self-reported induction attempts, reproductive history, vital signs, symptoms found on physical exam, symptoms for which the woman came to the facility and clinical management. Volume 36, Number 1, March 2010 were uncommon, imputation was deemed necessary for one variable, gestational age; for the 15 respondents who were missing data on this variable, gestational age was imputed to the first trimester on the basis of the clinical data. To calculate complication rates and ratios for the Ethiopian population, we used data from the 2007 national census and adjusted it for growth. 26 The ethical committee of the Ethiopia Science and Technology Agency reviewed and granted ethical clearance for the research.
RESULTS
Respondent Characteristics
Information on the characteristics and postabortion care of 1,932 women was collected during the study period. Most postabortion clients (81%) were married ( Table 2) . Their mean age was 28; only one in 10 was an adolescent (not shown). More than half (57%) lived in an urban or periurban area. A substantial proportion (42%) reported having no formal education. Nearly all had already been pregnant at least once, and most at least twice. Half of the women told providers that they had had a previous miscarriage, and a third (35%) reported terminating a past pregnancy. About one-quarter (24%) reported that they had been using a modern contraceptive method when they conceived their current pregnancy; contraceptive use was highest among women who sought care in a private facility (not shown). Thirty-eight percent of women were seeking care for complications in the second trimester of pregnancy, and 14% said they had already tried to end their pregnancy. Women in their second trimester of pregnancy were disproportionately likely to be from rural areas (p=0.002; not shown). Seven of the women seeking postabortion care died (not shown).
Symptoms and Severity
•Symptoms. A fourth of women had a highly (9%) or moderately (14%) elevated temperature, an initial sign of infection (not shown). Just 3% had a more serious sympThe patients were not interviewed directly, although the providers asked questions concerning demographic characteristics during the consultation. The flow of the form approximated that of the woman's care to minimize provider effort and improve data quality. Patient identifiers were removed at the time of collection to protect confidentiality. Study team members and regional supervisors visited each site at least twice during the data collection period, and the latter monitored data collection and checked records for completeness.
• Health Facilities Survey. During the data collection period for the prospective morbidity survey, we surveyed respondents from the same facilities regarding abortion services in their facility. In most cases, these respondentsfacility managers, supervisors or providers working in abortion service delivery-were the same individuals who collected the morbidity data. Each respondent completed a questionnaire that included questions concerning training of personnel, facility infrastructure and equipment, and abortion caseloads. In particular, they were asked to estimate the number of postabortion cases the facility treated in an average month and the number it had treated in the past month. Respondents from 337 facilities completed questionnaires, representing 86% of selected facilities. Data were entered and checked using Epidata version 3.1 and then transferred to Stata version 9.2 and SPSS version 17.0 for analysis.
Data Analysis
A limitation of using the prospective morbidity methodology to calculate national estimates of abortion complications is that the number of actual postabortion cases may be underreported. 24, 25 To address this issue, we also utilized the two provider estimates of postabortion caseloads when calculating national estimates; the provider figures were often higher than the numbers of abortion cases observed in the prospective morbidity methodology. These three figures-average monthly cases, last month's cases, and actual cases recorded during data collectionwere examined for outliers and anomalies. They were then annualized (the provider estimates were multiplied by 12 and the 28-day morbidity survey data by 13.04) and summed, and the arithmetic means were used for producing weighted caseload estimates.
We used methods of variance estimation for survey data to account for the stratified sampling design; standard errors were calculated using the Taylor-series approximation. Adjusted chi-square statistics and their corresponding p values were used to identify bivariate associations; statistical significance was defined as p<.05.
For nearly all variables, rates of nonresponse were lower than 5%; unless otherwise indicated, analyses for each variable excluded cases with missing data for that measure. All percentages are weighted to account for missing responses; however, we present unweighted descriptive data for the morbidity survey sample to allow a more thorough assessment of the results. Although missing data tom, a pulse of more than 119 beats per minute, which is a precursor to shock (not shown). Women also exhibited other signs of serious morbidity. Nearly one-quarter had at least one sign of infection (Table 3 , page 9). Signs of physical interference with the pregnancy, such as the presence of a foreign body or mechanical injury to the vaginal, cervical or uterine area, were present in 7% of women, including 7-8% of those treated in public facilities and 4% of those treated in private ones (p=.09). Two percent of women showed signs of organ failure; these women were more likely to have gone to public facilities than to private facilities for care (p=.05). About 0.2% of all women died
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•Severity of morbidity. The symptom severity index used in this research was initially developed as a tool to distinguish miscarriages from unsafely induced abortions. 21 Self-reports of induction attempts, moderate and severe morbidity, and abortion complications in the second trimester of pregnancy are infrequent among women who have had a miscarriage, but they are strongly associated with attempted unsafe abortion.
In this sample, 14% of women told their provider that they had done something to try to cause an abortion (either by themselves or with the assistance of another person) prior to seeking postabortion care (not shown). As noted above, 7% of all women presented with signs of mechanical injury to or foreign bodies in the intrauterine area, an indication of the invasiveness of unsafe abortion procedures. Two percent of all women were found to have a foreign body inserted in their vagina or uterus (not shown).
Almost six in 10 women presenting for postabortion care had symptoms of low severity, as they showed no unusual morbidity other than pain and bleeding (Table 3) . However, 41% of women had either moderate or severe morbidity, indicating that their condition was more serious or deteriorating. Fourteen percent of women were classified as moderately ill, as they had "offensive" products of conception (infected retained products), a slightly elevated temperature (37.3-37.9°C) or localized peritonitis. The remaining 27% had severe morbidity-signs of infection, evidence of shock, mechanical or foreign body injury, elevated pulse, organ failure or generalized peritonitis-or died. Seriously ill women (those with moderate or severe morbidity) more often sought care in public facilities than in private ones (42-45% vs. 29%) and were as likely to go to a health center as to a hospital for care (not shown).
•Regional variation in abortion morbidity. Women who sought postabortion care at a facility in Addis Ababa were less likely than those in other regions to have serious complications (Table 4) . Only 21% of women who presented with abortion complications in Addis Ababa had severe or moderate morbidity, compared with 43% of those who sought care in other parts of the country. The proportion of patients with severe or moderate morbidity was also relatively small in Dire Dawa and Harari (31%), two highly urban regions where access to safe abortion and private services is above the national norm. The proportion of women with severe morbidity was highest in Tigray (35%) and in the region encompassing Affar, Somali, Benishangul-Gumuz and Gambela (32%), the most isolated and rural areas in the country; access to safe abortion, and to health care in general, is poor in these regions.
A further indication of the severity of complications is the proportion of women hospitalized during treatment (i.e., those who required a stay of at least 24 hours). Only 13% of women seeking care in Addis Ababa were hospitalized, compared with 24% of those in other areas.
•Service provision and treatment. One-third (34%) of women seeking postabortion care presented in the second 26 After adjusting these figures for population growth, we estimate that 3.5 per 1,000 women of reproductive age were treated for complications of unsafe abortion and miscarriage in health facilities in 2008, and that 2.0 women were treated for abortion complications for every 100 live births. In addition, we estimate that 100 women died in health facilities from abortion complications in 2008, with 87 of the deaths occurring among women in the second trimester of pregnancy (not shown). The case fatality rate among women treated for abortion complications in public hospitals (where all of the deaths were reported) was 628 per 100,000 postabortion complication cases, or 0.6% of all women who received postabortion care in these hospitals.
DISCUSSION
Access to high-quality postabortion care should be considered a right for all women. According to our study, almost 58,000 Ethiopian women sought postabortion care in 2008 and more than 13,000 had hospital stays of 24 hours or longer for abortion complications, requiring valuable bed space and scarce human and financial resources. Most of these women were married and had had at least two prior pregnancies; thus, their injuries and any subsequent morbidity affected not just themselves but their households.
Compared with the general population of Ethiopian women of reproductive age, women obtaining postabortrimester of pregnancy (weighted value; not shown); the proportion differed by facility type (p<.001), ranging from 20% in private facilities to 30% in public health centers and 45% in public hospitals. One-fourth of the women (25%) said that their pregnancy was the result of contraceptive failure (weighted value; not shown).
The type of care that a woman received often differed according to the type of facility where she received treatment. Most women (75%) sought care for complications of unsafe abortion or miscarriage at public health facilities (not shown). Thirteen percent of all women, and 27% of those who sought care at health centers, required referral to a higher-level health facility (Table 5) . Women were more likely to receive a uterine evacuation at a private health facility (95%) or a public hospital (93%) than at a public health center (59%). Providers in public hospitals were more likely than those in public health centers or private facilities to use sharp curettage in the first trimester (18% vs. 1%; not shown), even though the method is not a WHO-recommended technique. Conversely, aspiration methods-such as manual vacuum aspiration or, in a very few cases, electric vacuum aspiration-were used much more often in public health centers and private health facilities than in hospitals (69-72% vs. 37%). Sixty-eight percent of first-trimester postabortion care procedures in the country were performed with aspiration methods (not shown). Medical abortion using mifepristone or misoprostol, although becoming more common globally, was rare in any type of facility (1% of cases overall); however, pitocin (a synthetic form of the hormone oxytocin used to induce labor) was administered in 5% of cases, primarily to women in their second trimester who were treated in hospitals. Manual removal of retained products of conception was used in seven cases, probably because manual vacuum aspiration was unavailable (not shown).
More than three-quarters (83%) of all women received antibiotics (Table 5) . Only 2% received blood transfusions, although 44% of women needed intravenous fluids for stabilization. Slightly more than half of women (54%) received medication for pain during the course of their treatment; women in health centers were less likely than women treated elsewhere to receive such medication.
The majority of patients seeking postabortion care were treated and discharged on the same day (i.e., as outpatients), but 23% remained at the facility for at least 24 hours. A substantial proportion of postabortion care was delivered by physicians (43%), although midlevel providers, such as nurses, midwives and health officers, treated more than one-third (35%) of women. However, a large number of responses for this variable were missing, particularly in health centers, where information on the provider was unavailable for 42% of patients.
Annual Incidence of Postabortion Treatment
We estimate that 57,964 women with postabortion complications were treated in Ethiopian health facilities in 2008 (Table 6 ). Almost three in four, or an estimated Selected estimates (and 95% confidence intervals) of the number of women  with abortion-related complications, hospitalizations and deaths, and related statistics, Ethiopia, 2008 tion care in this study were older, better educated and more likely to have children. 6 The average age of women in this study was 28; most likely, many had been sexually active for at least a decade. One-third of the women reported having had a previous abortion, indicating the need for a strong postabortion family planning program; many of these unsafe abortions could have been prevented with appropriate postabortion counseling and contraceptive provision. However, one in four women reported that their pregnancy was the result of contraceptive failure (i.e., they were using contraceptives at the time they became pregnant), a proportion much higher than the national contraceptive prevalence rate of 14% for modern methods. 4 A shift to more effective contraceptive methods and a stronger emphasis on postabortion contraceptive provision would reduce rates of contraceptive failure and unintended pregnancy in this group.
Fourteen percent of women said that they had already tried to end their pregnancy before seeking postabortion care, even though many of these women would have been eligible for a safe, legal abortion. Although women may be more likely to report a termination attempt to their health care providers than to standard interviewers, 15, 20, 25 pervasive stigma against abortion-as well as a lack of knowledge that abortion is legal-may have kept even more women from disclosing a clandestine abortion attempt. In addition, women who desired to terminate an unwanted pregnancy may not have been able to do so safely because of the attitudes of their partner or family members or the belief that a safe abortion is expensive or unavailable. To reduce the prevalence of abortion-related morbidity, clandestine abortions need to be eliminated through the prevention of unintended pregnancy or the provision of safe abortion services.
The findings on clinical management and care by facility type indicate that public-sector facilities are carrying most of the resource burden for abortion complications in Ethiopia. Government health facilities remain the main source of care for women who are poor, live in underserved areas or have severe injuries. In fact, three-quarters of women seeking postabortion care-and almost 90% of severely or moderately ill women-were treated at government facilities. Public hospitals are still managing most postabortion cases in Ethiopia, even though 73% of women did not have severe morbidity and probably could have been treated in a primary care facility if trained providers and adequate equipment had been available.
In many instances, however, such providers and equipment may not be available. More than one in four women who sought treatment in a health center were referred to a hospital for further care, possibly because some health centers are unable to manage abortion patients, especially those who are severely ill. The high proportion of missing data on the type of provider who performed the uterine evacuations in health centers is unusual; it may indicate that the providers were untrained or unauthorized to perform these procedures and thus reluctant to admit having done so. Increasing the capacity of lower-level facilities to manage cases with low morbidity would reduce costs and treatment delays, and relieve the burden on referral hospitals. Improving accessibility of postabortion services throughout the public sector would almost certainly save lives.
The risks of unsafe abortion depend on the provider's skill and facilities, the method used, the general health of the woman and the stage of pregnancy. 1 Although we did not ask providers to distinguish between complications of unsafe abortion and those of miscarriage, the data suggest that a substantial proportion of the women they treated had had an unsafe abortion. More than one-quarter of women who presented for postabortion care in our study were severely ill by the time they reached the health facility; most of these women showed signs of sepsis, an unlikely complication for a woman having a miscarriage. In addition, 7% of all women showed signs of physical interference with the pregnancy-an inserted object, marks from medical instruments used in a botched abortion, or other physical damage to the vaginal or cervical area. Signs of physical interference and organ failure were most commonly found among women who sought care in public facilities; contributing factors include the fact that public hospitals are more likely than private facilities to treat severe complications and offer postabortion care at very low cost. Another explanation is that most private health facilities in Ethiopia are located in urban and periurban areas, where women may have access to a wider variety of abortion providers and to better information from peers and others, allowing them to obtain safer, less invasive procedures.
The prevalence of high-severity abortion-related morbidity was lower in Addis Ababa than in the remainder of the country (12% vs. 29%), most likely due to better access to safe abortion services. Many facilities in Addis Ababa now provide pregnancy terminations with few restrictions. A qualitative, community-based study conducted in 2007 among ethnic Guraghes living in rural areas of the Southern Nations, Nationalities and People's Region south of Addis Ababa found that although women recognize the need for abortion services and express sympathy for women who wish to obtain a safe abortion, they are unaware of how to get one, thinking that such services are available only in Addis Ababa and are prohibitively expensive. 27 This study was not designed to provide an overall measure of abortion-related maternal mortality. Rather, it provides an estimate of the number of abortion-related maternal deaths that occurred in health facilities in a one-year period. The estimated number of deaths in all facilities in 2008 (100) is consistent with the 13 deaths reported from 15 public hospitals during a six-month period in 2000 17 and with reports provided by Health Facility Survey respondents about abortion-related deaths in facilities in the previous year. However, on the basis of data from this study and other sources, 2, 26 we estimate that fewer than 4% of women who die from unsafe abortion do so in health facilities. This is not unexpected, given the low levels of health care coverage in some parts of the country Volume 36, Number 1, March 2010 physical interference, increased from 3.3% to 4.7% in the study, and the case fatality rate rose as well, in both years the number of such injuries was too small to yield firm conclusions on these trends. In the study conducted in 15 hospitals around the country, 12% of women seeking postabortion care showed signs of lacerations, perforation or mechanical injury to the intra-abdominal area. 17 This proportion was much larger than the levels documented in the 2003-2007 study or in the present national study, where only 7% of women had signs of physical interference. It seems likely that the most severe complications from the most invasive unsafe abortion procedures and their consequences are generally declining in Ethiopia as access to safe abortion and postabortion care improves.
Thirty-four percent of all women who sought care in health facilities in 2008 for complications of an unsafe abortion or miscarriage were in their second trimester of pregnancy, when a spontaneous abortion is uncommon and an unsafe abortion attempt can be particularly dangerous. These women face high risks of present and subsequent morbidity. In the 2002 Kenyan study, women in the second trimester had elevated odds of presenting with moderate or severe morbidity and, as in this study, accounted for almost all abortion-related deaths. 23 We found that women in the second trimester tended to be from rural areas, suggesting that rural women have relatively poor access to safe, legal abortion services, and that they face challenges in obtaining timely postabortion care. Providing women with better access to postabortion care and safe abortion services, and ensuring that these services are well-known in communities, should result in simpler, safer abortion procedures at earlier gestations and in more timely receipt of postabortion care.
Limitations and Conclusions
This research has some limitations. Although we attempted to capture every case of abortion complications, some cases may not have been recorded during data collection. When we compared the numbers of cases observed in the prospective morbidity methodology survey with the caseload estimates from providers at the same facilities, the caseloads in the former survey were often lower than provider estimates. However, by using two very different methods for measuring the number of women treated for abortion complications, this study addressed limitations of both methodologies and provided a more accurate estimate.
Another shortcoming in our research design is that the estimates are limited to women with abortion-related complications who succeeded in obtaining services in a health facility. Although health care access is improving in Ethiopia, the country has faced challenges in increasing health care utilization. 30 For example, the proportion of women who give birth with the assistance of a skilled attendant is among the lowest in Sub-Saharan Africa. 6 If this pattern of low utilization is similar for all maternal health care, including postabortion services, then the facility-based data presented here would represent only a small proportion of the and of health care utilization in general; for example, only 6% of births took place in health facilities in 2005. 6 Case fatality rates provide another measure of the overall severity of postabortion cases. The case fatality rate among women treated at public hospitals was 628 deaths per 100,000 postabortion complication cases-substantially higher than the WHO estimates of 350 deaths per 100,000 unsafe abortions in developing regions, but much lower than the rate of 1,209 deaths per 100,000 women treated for postabortion complications documented in the study of 15 public hospitals. 17 The latter study is not entirely comparable with ours, as it examined tertiary hospitals that were likely treating the most serious complications, whereas our study included all 94 public hospitals in Ethiopia. However, although design differences between these two studies probably account for some of the disparity in the case fatality rate, it is likely that a portion represents a real decline.
Comparison of Abortion Morbidity in Three African Nations
The prospective morbidity methodology has been used nationally in two other African countries, Kenya and South Africa. In a 2002 study conducted in a nationally representative group of government hospitals in Kenya, a country with a highly restrictive abortion law, the proportion of all women with high-severity complications (28%) was similar to that in our study (27%). 23 However, the morbidity rate in Kenya likely would have been lower if private hospitals and health centers had been included in the analysis (as in our study), because women with more serious complications tend to go to public hospitals if they can. In South Africa, researchers examined abortion complications in a nationally representative sample of public hospitals in 1994, when the country's abortion law was still restrictive, and in 2000, after the new constitution allowed abortion on demand. 8, 22, 24, 28 The proportion of postabortion patients with high-severity morbidity declined from 17% in 1994 to 10% in 2000. 8, 22 The latter figure is far lower than the 27% documented in our study about three years after Ethiopia reformed its abortion law. The decline observed in South Africa suggests that a similar trend may occur in Ethiopia.
Rates of morbidity and hospitalization related to unsafe abortion may have fallen in some countries since the early 1990s in response to increased availability of safe abortion services. 3 A recent Ethiopian study reviewed the type and severity of abortion complications in a referral hospital in Addis Ababa between 2003 and 2007, a period that began before reform of the abortion law and ended two years after passage of the new law. 29 The authors found nonsignificant decreases in the number of abortion complications and in the abortion-related maternal mortality ratio; they suggested that morbidity may have begun to decline in the hospital because providers were receiving better training in postabortion care, and because women had increased access to such care and were undergoing fewer invasive clandestine procedures than in the past. 29 Although one indicator of morbidity, the proportion of women with signs of women with morbidity and mortality from abortion. Other women may die without seeking care for their symptoms, die before they are able to obtain care, seek care from traditional practitioners or not seek care at all. However, because of the strong postabortion care program established by the government and NGO partners over the past decade, the proportion of women with abortion complications who obtain postabortion care may be higher than the proportion of pregnant women who deliver in health facilities. 10 Finally, analyses by type of facility are necessary to examine the distribution and availability of services, but may be misleading. Women in need were turned away at some facilities because the sites lacked the capacity to provide necessary care. Some serious cases treated at hospitals may have been referrals from lower-level facilities. This study did not attempt to trace each point of care-seeking, and thus a small number of women who were referred from one facility to another may have entered the sample more than once. We decided to include all individual cases, as stabilization, treatment and resource utilization were different in each facility.
The results presented here provide a snapshot of abortion morbidity in a country that is making the transition from having a restrictive abortion law to allowing greater access to safe, legal abortion services. Policymakers can use these findings to strengthen the case for making access to safe abortion a public health priority for all women. Increased provision of contraceptive services would help couples avoid unintended pregnancies and abortions. Repeating this study in five years might yield very different results if the availability of safe abortion services continues to improve, and if access to modern contraceptives reduces unmet need and helps couples avoid unwanted pregnancies. This research provides a baseline against which to compare future findings.
Unlike some African nations, Ethiopia appears to be on course to reduce abortion-related morbidity and mortality. Yet, the elimination of unsafe abortion remains elusive. Postabortion care and safe abortion services should be further expanded and strengthened in public health centers and private health facilities; making these services more accessible (e.g., by providing them in primary care facilities) and affordable can ease the burden on hospitals and allow the resources currently required for postabortion care to be used for other health promotion and prevention efforts. Use of vacuum aspiration and medical abortion methods can also improve quality of care and reduce costs. Programs to reduce unintended pregnancy through provision of contraceptive services are urgently needed, as are efforts to make postabortion contraceptives available not only to women in cities but also those in rural areas, where this study found great need. Finally, building a society free of abortion-related stigma, where each woman knows the legal grounds for abortion and any woman who qualifies knows that it is her right to have a safe and affordable pregnancy termination in her own community, will require persistence and determination from a diverse coalition of partners. 
